Introduction
The aim of our research is to investigate the impact of bank liquidity creation on economic growth by examining this question in respect of one large emerging country, Russia. Our study builds on the finance-growth literature, and our goal is to investigate a critical channel through which finance might contribute to economic growth.
Following the seminal paper by King and Levine (1993) , the question of how financial development affects growth has received considerable attention among researchers. Levine and Zervos (1998) document that stock market liquidity and banking development are positively and strongly correlated with future economic growth, capital accumulation and productivity growth. Zingales (1995, 1998) find that in countries with relatively well developed financial markets the provision of external finance to industrial sectors allows them to develop disproportionately faster. Beck, Levine and Loayza (2000) find that financial development boosts economic growth primarily by improving resource allocation and accelerating total factor productivity growth, and that banks promote economic growth by reducing the cost of firms' external finance.
Overall, the papers in the finance-growth nexus literature confirm that financial sector development is positively associated with economic growth. Further, several channels explain why some countries have well-developed growth-enhancing financial systems, including stock market liquidity and financial sector and bank development, as well as bank lending and credit extension.
However, the economic-growth impact of bank liquidity creation -treated as a comprehensive measure of bank output -has not been assessed. As explained by Berger and Bouwman (2009) , banks create liquidity by financing relatively illiquid assets with relatively liquid liabilities. The liquidity-creating role of banks is fundamental to the economy.
We propose to investigate whether bank liquidity creation is growth-enhancing. In his survey of this literature, Levine (2005) observes that all the channels through which financial development positively impacts growth rest on the fact that the financial system serves to reduce the costs of information, enforcement, and transactions, which influences financing decisions and transactions. More importantly, financial systems reduce the costs of lubricating the exchange of goods and services. Indeed, financial development contributes to the development of media of exchange and consequently facilitates the exchange of 5 Jarko Fidrmuc, Zuzana Fungáčová and Laurent Weill Does bank liquidity creation contribute to economic growth? Evidence from Russia goods and services. This function of the financial system is directly related to the liquidity creation role of banks in the economy. Therefore, by examining the impact of liquidity creation on enhancing growth, we provide new evidence on one specific aspect of financial development.
Our research contributes to the recent literature on bank liquidity creation, while placing it in a broader macroeconomic context. The recent financial crisis has confirmed that the liquidity creation function of banks is critical for the economy. A few recent studies provide evidence on the volume of bank liquidity creation in some countries as well as on the determinants of liquidity creation (Berger et al., 2010; Fungáčová and Weill, 2012; Horvath, Seidler and Weill, 2014) . However, although there is commonly accepted view that bank liquidity creation contributes to the improvement of financing conditions in the economy and facilitates transactions between economic agents, we still lack empirical evidence confirming the macroeconomic impact. Our study thus contributes to the closing of this gap in the literature.
We provide new evidence on the liquidity creation channel, which we expect will lead to an increase in the volume of credit, better financial sector development and thus to higher levels of economic growth. Our object of study is Russia -a large bank-based emerging economy. The ratio of banking credit to GDP is below 50%, as in many other emerging markets. State-controlled banks and large banks constitute the core of the banking sector, 1 and these are the banks that also contribute the most to the bank liquidity creation. Russia provides a good opportunity to investigate whether bank liquidity creation is growth enhancing for three reasons. First, the "finance-growth nexus" issues are of particular interest in the context of emerging countries, especially in light of the fact that the recent financial crisis has shown that such countries have a large role to play in restoring global financial output. Second, the measurement of bank liquidity creation requires very detailed data at the bank level, which is available for Russia on a quarterly basis from the Central Bank of Russia. This rich panel dataset on all banks in Russia allows us to measure liquidity creation using the methodology of Berger and Bouwman (2009) , which requires the classification of all bank assets and liabilities as either liquid, semi-liquid, or illiquid.
Third, all estimations will be performed at the regional level. The availability of information on the number of branches by bank and by region enables us to proxy liquidity crea-tion for each bank in each region, thus obtaining regional measures of bank liquidity creation that we link to data on economic growth for these regions. We employ both fixedeffects panel estimations as well as the generalized method of moments methodology for dynamic panel data estimations Bond, 1991, Arellano and Bover, 1995; Blundell and Bond, 1998) to control for potential endogeneity in our key variables.
The results of our analysis make a significant contribution to the literature on the "finance-growth nexus" and bank liquidity creation, as they help us to better understand the mechanisms by which financial development influences economic growth. They should also contribute to a better understanding of the relation between financial development and economic growth in Russia, given the limited number of papers that have examined this issue. Eller, Fidrmuc and Fungáčová (2013) show that financial variables do not determine output volatility in Russia. Berkowitz and DeJong (2010) provide an analysis of the determinants of growth in Russia during the transition in which they show that the emergence of bank-issued credit has contributed to growth since 2000. Berkowitz, Hoekstra and Schoors (2014) use the natural experiment of the creation of specialized banks in the last years of the Soviet Union to investigate whether banking development contributes to growth. They find that while privatized banking increased lending significantly, it did not increase economic growth except when bank retained fewer political connections and when regional property rights were better protected. These mixed results are found to relate to the findings that the effect of financial development is dependent on the level of economic development (Rioja and Valev, 2004; Arcand, Berkes and Panizza, 2012) . The relation between financial development and growth should be the strongest for middle-income countries and could even be negative for high-income countries.
The rest of the article is structured as follows. Section 2 discusses the data. Section 3 presents the methodology used to measure liquidity creation and to perform the es- liability maturities. The data are cleaned so that we drop the observations for which the ratio of total loans to total assets is below 5% and the observations for which the sum of all deposits equals 0, as these institutions are clearly not involved in standard banking activities. To calculate liquidity creation measures we thus benefit from over 27,000 bankquarter observations for more than 1,100 Russian banks. We also hand-collect data on the locations of the banks and their branches from the CBR website. We use this information to allocate among the regions the liquidity created by the individual banks.
Taking all the restrictions of the different data sources into account we end up with the dataset that contains over 576 observations for 64 regions available for the estimations. The descriptive statistics of the main variables as well as their correlations are displayed in Table 1 . 2 We include neither autonomous regions nor several Caucasus regions that are affected by military conflicts (Chechnya, Ingushetia, Ossetia, and Dagestan). We also exclude Kalmykia, Chukotka and Vologda because these regions are either characterized by insufficient data quality or are outliers. 3 For a more detailed description of the dataset, see Karas and Schoors (2005) . 8
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Liquidity creation measures
The liquidity creation measures are calculated using the approach developed by Berger and Bouwman (2009) . The three-step procedure they offer begins with the classification of bank balance sheet items as liquid, semi-liquid or illiquid based on the ease, cost, and time needed for banks (customers) to turn their obligations into liquid funds (withdraw funds).
We also take into account Russian-specific factors such as active trading in certain securities.
In the second step the weights are assigned to all the items. In line with financial intermediation theory saying that banks create liquidity by transforming illiquid assets into liquid liabilities, positive weights are assigned to these twobalance sheet categories. We apply negative weights to liquid assets, illiquid liabilities, and capital, since bank liquidity is destroyed if illiquid liabilities are used to finance liquid assets.
Equation (1) defines liquidity creation, which as calculated in the third step:
We consider two metrics of bank liquidity creation, which differ in the definitions of righthand side terms in equation (1). The first liquidity creation measure is based on a category classification of balance sheet items; the second is a liquidity creation measure based on maturity classes of bank balance sheet items. Table 2 provides a detailed description of the balance sheet items used to calculate both liquidity creation measures, their classification according to categories and maturities, and the weights assigned to each grouping.
The liquid assets category for the category definition consists of cash holdings, correspondent accounts with other banks (i.e. central bank, commercial resident banks or nonresident banks), investments in promissory notes, investments in debt securities (firms, governments and banks), and investments in stocks. In classifying loans we follow the literature saying that corporate loans are considered illiquid assets since banks generally lack the option of selling them to meet liquidity needs. All the other types of loans, including loans to households, loans to government including foreign government and interbank loans, are classified as semi-liquid assets. As mortgage lending is a relatively recent phenomenon in Russia, the majority of loans to households are still short-term loans to buy consumer goods. We view loans to households as semi-liquid, in accord with the idea that items with shorter maturity tend to be more liquid than longer-term items, notwithstanding the rarity of loan securitization in Russia. Other loans, along with intangible assets, fixed assets and other assets, are included in the category of illiquid items.
Turning to the liability side, we first define liquid liabilities. Settlement accounts of banks, firms, households and government are considered liquid because customers can easily withdraw these funds without penalty. Also, securities issued by banks (bonds and promissory notes), for which a liquid market exists in Russia, are classified as liquid. Unlike these, deposit and savings certificates were introduced only in recent years, so they are included in the semi-liquid category. This category also contains term and other deposits because it may be costly to withdraw them immediately. Other liabilities are included in the illiquid category; the same holds for equity.
The second liquidity creation measure is based on the maturity classification of balance sheet items. Indeed, maturity-based information provides us with important additional information to define liquidity creation in a more precise and objective manner. On the asset side the most important item is loans. Our dataset contains detailed information on the maturities of all the loans. We use this data to classify loans with maturity less than one year as semi-liquid and the loans with longer maturity as liquid. All the other categories correspond to the classification used for the first liquidity creation measure.
Following a similar logic as adopted for the asset side, deposits stand out as the most significant item on the liability side. Our data enable us to distinguish term deposits with maturity of less than one year, which we classify as semi-liquid, versus term deposits with longer maturities, which are considered illiquid. Since the maturity classification of the other liability items can be well proxied by the nature of these items, we classify them in the same way as with the first liquidity creation measure.
The above calculation procedure gives us liquidity creation measures for individual banks at different points in time. In order to be able to merge this data with the dataset of regional variables we need to calculate liquidity creation for each of the regions. We use the distribution of bank branches as a proxy for banking output in the regions. Following this logic we use the number of bank branches as weights to allocate the corresponding part of liquidity created by a bank to a given region. We then sum the liquidity creation by region and by time. This gives us a proxy for liquidity created by banks in each region. The same method is applied to both the liquidity creation measure and liquidity creation maturity measure.
Methodology
Given the small number of regions with complete data, we cannot estimate cross-section models although they are often used to document the preliminary stylized facts in the literature. We should also keep in mind that Russian data are more volatile than the growth data for OECD countries or selected emerging economies analyzed in the earlier research.
Therefore, we begin our empirical analysis by estimating a fixed effects model for the years 2004-2012. Our benchmark regression equation is specified as
where the subscript i is the region index and t is the time index; ̇ is the annual growth rate of gross regional product (GRP) in percent, lc it is one of the two measures of liquidity creation by the banks described in the previous subsection, and X it is a matrix of additional control variables. Variable lc it is the ratio of bank liquidity creation to GRP, which we use to measure the level of financial intermediation. We use two alternative measures, one based on the category and the other on the maturity classification of balance sheet items.
The set of control variables employed in our estimations includes the variables traditionally used in the finance-growth literature. We control for human capital by employing the variable education, defined as the proportion of employees with higher education. The degree of openness of a region (openness) is the proportion of exports plus imports in GRP. We also include in the estimations government size, proxied by government expenditure defined as its proportion of GRP, and inflation, as well as time effects.
However, fixed effects estimations do not take into account the dynamic properties of the data. Moreover, we need to consider possible reverse causality and endogeneity problems. Liquidity creation may be endogenous in our estimations, e.g. due to reverse causality, as a bank can extend financing especially in the growing regions. In similar empirical settings, several authors accounted for potential endogeneity problems by applying instrumental variable estimation techniques. Yet another important concern is that eco- 
where ρ 1 to ρ P are autoregressive parameters for P lags of output growth and all other variables are defined as above.
The OLS estimate may be significantly biased when the number of time periods is small (Baltagi, 2008) because lagged values of the dependent variable, y it-p , are correlated with the fixed effects, α i . Therefore, Arellano and Bond (1991) propose a GMM estimator which removes fixed effects via difference transformations (difference GMM). However, the difference transformation leads to the so-called weak instrument problem when the dynamic terms are close to unity. Arellano and Bover (1995) and Blundell and Bond (1998) build a system of two equations (system GMM) in levels and in first differences.
In the estimation of (3) we compare the one-step difference and system GMM estimators, which enables us to tackle the problem of endogeneity. We use two lags of the dependent variable (annual growth rate of GRP). As long as we have longer time series for regional output growth, the inclusion of its lagged values does not result in any loss of observations. We instrument all control variables because they can be endogenous. As this approach results in a large number of internal instruments, we use the collapse option as proposed by Roodman (2009) 
Results
This section presents our results for the impact of liquidity creation on economic growth. We obtain overall the same results with fixed effects and with difference or system GMM. This reflects that the autoregressive coefficients are relatively small but significant. Given this property, difference GMM becomes our preferred method of estimation.
Main estimations
We observe somewhat mixed results concerning bank liquidity creation. On the one hand, there is a positive and significant coefficient for the maturity version of liquidity creation measure in all specifications. On the other hand, in case of the liquidity creation measure based on the category classification, the coefficient is positive but not always significant. The maturity-based liquidity creation measure is however our preferred measure of bank liquidity creation. It is based on the maturity of different balance sheet items as provided in our data and thus can be considered as more objective than the category based measure. Taking this into account, we interpret our results as providing strong support for the positive relation between bank liquidity creation and economic growth.
Our results tend to confirm that the liquidity creation role of banks is positive for the economy. In broad terms, they contribute to the literature on the finance-growth nexus by providing evidence on the impact of a broad measure of bank output, i.e. liquidity creation. From the Russian perspective, they provide support for the impact of financial development on the country's economic growth. By doing so, they are not at odds with the few studies on this issue, including Berkowitz and DeJong (2010) , who manifest the beneficial impact of banking development on Russian growth in the 2000s.
Our results also relate to the studies that investigate the influence of the level of economic development on the link between financial development and growth (e.g. Rioja and Valev, 2004) . Russia would rather be in the situation of a country for which greater bank liquidity creation enhances growth.
We now proceed with an analysis of the control variables. The variable government size is negative and significant in most estimations, which suggests that a greater influence of the government in the economy hampers economic growth. Education is not significant in the vast majority of estimations, which might be a result of the fact that there are small differences across regions. Moreover, the time period that we consider is from this viewpoint rather short, and education level may be contained in the regional fixed effects. Openness is positive in all estimations and significant in about a half of them, including our preferred difference GMM specification with the maturity version of bank liquidity creation. This accords with the view that greater openness to trade contributes to economic growth. Finally, inflation exhibits a positive and significant impact on economic growth. 
Robustness checks
Overall, our main estimations confirm that bank liquidity creation is positively related to economic growth. We can nonetheless wonder whether the impact is influenced by cyclical conditions, since financial development can both improve growth performance in normal times and amplify reductions in output in times of recession. Finance can be susceptible to shocks and hence may be a fragility factor that contributes to deterioration of economic performance in troubled times (Krosner, Laeven and Klingebiel, 2007; Dell'Ariccia, Detragiache and Rajan, 2008) .
Russia has been particularly affected by economic downturns in the last two decades. Moreover the country's dependence on the oil and gas markets renders it particularly sensitive to macroeconomic cycles. To examine this issue, we redo the estimations by adding an interaction term between liquidity creation and a dummy variable (Crisis) equal to one if the year is 2009 or 2010. A significant interaction term would mean that the impact of liquidity creation on economic growth is different in normal versus crisis years. Table 4 reports the results, which are the same for liquidity creation variables: they are positive and significant when using the measure based on maturity. Difference GMM also yields a positive and significant result for the category version of liquidity creation. Thus, the weak overall results for the category measure seem to be influenced largely by the financial crisis. This finding is further supported by our results showing that liquidity creation had a negative, albeit insignificant, impact on growth during the financial crisis in nearly all specifications for both versions of liquidity creation.
In the second robustness check we perform the estimations without considering the regions of Moscow and Saint Petersburg. Both of these regions are unique in the sense that they enjoy a much higher level of financial development than the average Russian region. Therefore one might reasonably wonder whether their inclusion might influence our main results. Table 5 displays the estimations. We confirm the positive and significant impact of bank liquidity creation on economic growth, which is only significant when using the liquidity creation measure based on maturity. Thus, the inclusion of the regions of both of the largest Russian cities does not affect our main findings.
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Conclusion
In this study, we investigate the impact of bank liquidity creation on economic growth in Russia. To investigate our hypothesis, we compute two measures of bank liquidity creation for Russian regions following Berger and Bouwman (2009) and link them to growth measures at the regional level.
We find some evidence that the liquidity creation role of banks is beneficial for economic growth. Liquidity creation is positively associated with growth, even though this link is only significant when we compute liquidity creation based on maturity classification. We also show that this effect was not washed out by the financial crisis.
Our findings have two implications. First, they contribute to the literature on the finance-growth nexus by displaying the influence of bank liquidity creation on the economy. While several studies have looked at the determinants and measures of bank liquidity creation, our work is the first to bring out the major consequences of greater bank liquidity creation. Second, our results provide more insights as to the impact of financial development on economic growth in Russia. Bank liquidity creation is a comprehensive measure of bank output which can be considered a proxy for financial development. As such, our results suggest that financial development contributes to growth in Russia.
In any case, to deepen our understanding of the relation between liquidity creation and growth, this topic needs to be further explored within the research agenda for the finance-growth nexus. Note: FE -fixed effects, DFE -dynamic fixed effects, DGMM -difference GMM (collapsed instrument), SGMM -system GMM (1 lag used as instrument). AR1 -1 st order autocorrelation test. AR2 -2 nd order autocorrelation test. Robust standard errors in parentheses and p-values in brackets. Time effects are included but not reported. ***, **, and * denote significance at 1%, 5%, and 10% level, respectively. Table 4 Robustness check -financial crisis Note: FE -fixed effects, DFE -dynamic fixed effects, DGMM -difference GMM (collapsed instrument), SGMM -system GMM (1 lag used as instrument). AR1 -1 st order autocorrelation test. AR2 -2 nd order autocorrelation test. Robust standard errors in parentheses and p-values in brackets. Time effects are included but not reported. ***, **, and * denote significance at 1%, 5%, and 10% level, respectively. Jarko Fidrmuc, Zuzana Fungáčová and Laurent Weill Does bank liquidity creation contribute to economic growth?
Evidence from Russia 
